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It will be remembered that a century ago the problem of computing the 
orbit of a comet was much discussed by mathematicians and astronomers, 
and almost every eminent man tried his hand on this problem. Kepler 
discussed this question, and assumed that the comets moved in right lines; 
and as he never wanted for an hypothesis, he also assumed that these errat- 
ic bodies were generated in the celestial spaces, and then were destroyed in 
some mysterious manner. Newton's discovery of the law of gravitation 
showed that the rectilinear motion of a comet was impossible, but this mo- 
tion continued to be assumed for small portions of the orbit, and was used 
by Newton himself as a first approximation. It is worthy of notice that in 
the memoir refered to above, Lambert divides the chord MN at the point 
q in such a manner that the segments of this chord are proportional to the 
intervals of time between the observations. This assumption was afterward 
adopted by Olbers in his method of computing the orbit of a comet, a meth- 
od which is now almost the only one in use. 
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(Continued from page 46.) 

§6. 

There are other applications, more or less direct, of which a few exam- 
ples may be given. 

Ex. 6. Assume in (6) f(z) ~ <r** = g-^^f = e -*w-*) ( cos 2<?xy 
— i sin 2o 2 xy). 

Since e~ a * = oo if z = ± ooi there would be a point of discontinuity 
if was within the ^-integration and ± co the upper or lower limit of the 
^/-integration. But the correction would be nevertheless for we have by 

(10 ' 3 ' } 

There is consequently no correction, and we have by (6) 
C" dxle-^-^icos 2c 2 xy n -isin 2e 2 xy n )—e- c2 ^-K ) (cos 2c 2 xy -ism 2o% )] 

=i f" %[e-^-^(cos 2c 2 x^~ism 2c 2 x n y)—e-*K-'- /2 \cos 2e 2 x y-ism 2c*c y)]. 

is) 

Let x = = y 0) then 
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f^dxf e- c ^°- v 2{cos 2<?xy — isin 2<?xy^~ «~**\ 

= if" dy |~e- c2 (ir y!!> (cos 2<?xj)-i sin 2c'xj))— «*■ "1 , (#') 
which gives the following two relations : 

f^dxf e~^^\cos 2c 2 xy n —e-™ 1 = J^"% ar**^ sin 2c 2 z n 3,, fo^) 

J*'" da; e~^-^ sin 2c 2 a*/„ = —J*"" dy e' v Hr^f cos 2c 2 xj/—l~\ . (g' 2 ) 
In this let ar„ = oo, then 

J""da: re-^-f cos 2c 2 xy n - e^ 2 "! = 0, (g'[) 

Cdx tr*«*-+ > sin 2c%, = P" % e cV . &*) 

J o ^ o 

cfoe - " 1 " =— a well known integral, therefore from (g") 

Cdxtr** cos 2c 2 a*/ B = **+*. for") 

•^ zc 

Ex. 7. Let /(*) = .ffl^ , then we have in (6) 

C n dxV pfr+y-fl y(»+y < ) ~| = • p» rf r yfa+yQ 

_ <p(x +yi ) ~1 j / M 

Let* n = c*>; z = -oo, then jj^^ jgU if f (±<x> + p) = 

or a finite quantity, or an infinity of a lower order than e ro , and we have 
from (h) 

r dxV f x +y<n ._ ffi+yoO l = _ A (A0 

Let us suppose $p(z) continuous (if not, we may subsequently correct for 
it), then the points of discontinuity are given by the equation 

<f ± e~ z = 0. (i) 

1. For the upper sign the roots are 

„ —. +n . „ a. 377 . - , 5jt. . (2«— l)?r. 

*t| — ± 2 1 > 2 ±l = ±-2" ' 2 +i = ± -2- i; " • 2 ±^^i ==±L — 2~ *'" 

(ft) 
The correction for discontinuity due the general value of these roots, as 
formula (10) gives it, is 



—175— 
a o • / , 2«— 1 A fzzpmn— l)m~\ 

o • /\ 2ra— 1 A 1 

= +n<r'<p[±l{2n—iyi]. (I) 

By virtue of (10 3 ') one half this correction is taken if the discontinuous 
element coincides with one of the limits of the y-integration. 
Let y n = utz and y = 0, then by (h') 

f x , l~ <p(z+wrc) <p(x) ~\ v f **i /2s— 1 A I 

or, since e""* = e- n " = (—1)", 

C m j e n " <p(x+nm)—<p(x) J f w< - /2s— 1 A \ , , 

e -c2(+m+2,i) 2 

Let <p(z) = e _cSsi! then since , „, . — — . = we can use (m). We have 

/<n gWi-c^+mr.) 2 » (• wi + ,(2tJA»^ "I 

era; = izl < e v 2 / v . («,) 

Separating the possible from the impossible, we have 

/" 5x5 e cW sinMl-2c^)] = 0, (»' s ) 

" —en 6 "T 6 



or let »(a) = e h<ii then , -j . — — , = 0, and from (m) 



ries 

f 



The series on the right is a geometrical series of n terms. We have then 



■Ke- y ' lk it 



** 



l< e -tk e y,ik, e -y^k> \° ) 

eo&bx^^^-, rTi^fo,); I sin 02: = 0. (0,) 

It is also evident that 

* For want of sorts, h is here, and throughout the rest of this article, written instead of 
the Agate Greek ir. — Compositor. 

** The same result would be found if in (0) we place n = 1- It should also be noted that 
this form satisfies (11) and could be calculated by (12). 
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COS OX — ., .... j^. . ( 0, ) 

x p ~\ 

Because — — = 0, any algebraical form may be chosen for <p(z) 

e x -\- e x ix=+<a 

in (m). 

2. For the lower sign the roots of (i) are : 

2 = 0; s+i = ± ot; 2+2 = 2ot . . . z+n= ± «.7ri ... (p) 

If we put y u =27t and y =0, then 2 n = tot and z =0 coincide with these 
limits and formulae (10' 3 ') and (10' 3 ) respectively are to be used for these roots, 
which is one half of what (10) gives. For z, — sni we have the whole cor- 
rection by (10), __ 

d M = 2mp(«r») f J=^I I = 2ni f (sm) } ^ = wfe* ? («ri). ( ? ) 

We have then by (h 1 ) 

J>[^^-^] =-»'{ *f<o)+y [^)] 



+Je- 



%e nki <p(nni) >, or, 



+ie* , *y(»wra)j. (r) 

Let p(z) = e~ c2 * 2 , then as we have already shown the condition for (h') to 
be true is satisfied and we have 

J*"" ^__[ e ««-^x+n*i )2 _ e -cw ! -j _ _^Q + 2 ! (^*i+^ + i c ^+«^ > ^ 

Separating the possible from the impossible, we obtain : 

p— 1 { ^*cosMl-»)]-l }>=0, W) 

J 03 Asyo— c2x2 2 2 2 «— 1 2 2 2 2 2 2 

a ^-^sm[nir(l—2e 2 x)']=—7:e- cnk ^+I(e ahi+s ' !h )+^e nk ' +nck 2. (s' 2 ) 
_ <B e x — e x _ i 

Also let <p{z) = e m , then in (r) 

ax _ x [e»«+Kx+n«x_ e »x,j _ _to[|_(- 2'(e s * , - s6 *)+|e n * i -- nd *]. («) 
e x — e " » 



Place n — 1, then 



/* sin 6x cfa ; _ „ f"° sm bx dx _ n e bk — 1 /., x 

_^e—e^ "~ J e— e~* ~ 2 * ?*+T l 2J 

This may suffice to show at least a glimpse of the method for the form 
z = x-\-yi. Other forms may be developed in a similar manner which give 
rise to new relations. The method requires extreme caution with regard to 
the conditions to be satisfied by the element function. 



